Normal insulin-like peptide-3 levels despite low testosterone in adult males with Prader-Willi syndrome: variations in Leydig cell function from infancy through adulthood.
Cryptorchidism, incomplete pubertal development, and low testosterone are manifestations of hypogonadism in Prader-Willi syndrome (PWS). Insulin-like peptide-3 (INSL3) facilitates testicular descent in the fetus and reflects Leydig cell number in adults. INSL3 levels in PWS have not been previously reported. The objectives of the study were to characterize the age-related changes in INSL3 in PWS males and correlate INSL3 with unilateral vs. bilateral cryptorchidism, body mass index, gonadotropins, testosterone, anti-mullerian hormone (AMH), and inhibin B. We measured INSL3, LH, FSH, testosterone, AMH, and inhibin B in 40 PWS males (23 deletion, 17 uniparental disomy) aged 2 months to 36 yr. Control samples for INSL3 were obtained from 365 normal males, aged 1 d to 36 yr. INSL3 levels (mean and range) for PWS age groups younger than 6 months, 0.5-10.0 yr, 10.1-19.0 yr, and older than 19.0 yr were 217 (68-380), 42 (16-112), 390 (16-1028), and 642 (290-964) pg/ml, respectively, and did not differ significantly from values for normal males. In seven of 14 boys aged 10.1-19 yr, INSL3, testosterone, and LH were low (37.4 ± 19.4 pg/ml, 1.44 ± 0.46 nmol/liter, 0.3 ± 0.6 IU/liter). The other seven with higher INSL3, testosterone, and LH (693.1 ± 305.8 pg/ml, 5.91 ± 2.77 nmol/liter, 2.7 ±1.9 IU/liter) had more advanced pubertal development. INSL3 was normal in seven of nine males aged older than 19 yr, despite low testosterone in six. After controlling for age, INSL3 correlated with LH (P = 0.005) and testosterone (P < 0.001) but not with FSH, AMH, or inhibin B. Most PWS males have normal INSL3 levels. By contrast, testosterone levels after infancy are low. These findings suggest a specific defect in Leydig cell function.